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+LJK VSHHG EDOOHQG PLOOLQJ LV RQH RI WKH PRGHUQ WHFKQRORJLHV ZKLFK LQ FRPSDULVRQ ZLWK FRQYHQWLRQDO FXWWLQJ
HQDEOHVWRLQFUHDVHHIILFLHQF\DFFXUDF\DQGTXDOLW\RISURGXFW,W LVDYHUVDWLOHPLOOLQJSURFHVVLQJHQHUDWLQJFRPSOH[
VKDSHVRI KLJKTXDOLW\ DW KLJKSURGXFWLYLW\$UVKDG$6RQZDQH HW DO 0DFKLQLQJSURFHVVGHSHQGVRQ WKH
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UHSRUWHGE\<XZHQ6XQHWDO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RXWSXWFKDUDFWHULVWLFV WKUHHDQG IRXUOHYHOVRIHDFK IDFWRU DUH UHTXLUHG7KHQXPEHURI H[SHULPHQWDO WULDO DUHYHU\
ODUJHLQIDFWRULDODQG7DJXFKLPHWKRGDVWKHQXPEHURIIDFWRUVLQFUHDVHV$FHQWUDOFRPSRVLWHGHVLJQLVXVXDOO\ EHWWHU
ZKLFKUHTXLUHVIHZHUH[SHULPHQWV
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7KH OHDVW VTXDUH WHFKQLTXH LV EHLQJ XVHG WR ILW D PRGHO HTXDWLRQ FRQWDLQLQJ WKH UHJUHVVLRQV RU LQSXW IDFWRUV E\
PLQLPL]LQJ WKH UHVLGXDO HUURU E\PHDVXULQJ VXPRI VTXDUH GHYLDWLRQV EHWZHHQ WKH DFWXDO DQG HVWLPDWHG UHVSRQVH
PRGHO7KLV LQYROYHV WKHUHJUHVVLRQFRHIILFLHQWVRI WKHPRGHOYDULDEOHV LQFOXGLQJ WKH LQWHUFHSWVRUFRQVWDQW WHUPV
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EHIRUH FRQGXFWLQJ WKH H[SHULPHQWV )LUVWO\ WKH ,VKDSHG ZRUNSLHFH WRS VXUIDFH ZDV PDFKLQHG ZLWK WKH IODW HQG
PLOOLQJ FXWWHU KDYLQJ  LQVHUWV 7R VXUH WKH IODWQHVV RI WKH QHZO\ PDFKLQHG VXUIDFH LW ZDV PHDVXUHG ZLWK QRQ
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UDGLDO GHSWK RI FXW 3UHGLFWHG DQGPHDVXUHG FXWWLQJ IRUFH FRPSRQHQWV DUH SORWWHG VKRZQ LQ WKH )LJ  3UHGLFWHG
FXWWLQJ IRUFH FRPSRQHQWV DUH LQ JRRG DJUHHPHQW ZLWK WKH PHDVXUHG FXWWLQJ IRUFH FRPSRQHQWV 7KH UHJUHVVLRQ
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)LJ6XUIDFHSORWRIWDQJHQWLDOFXWWLQJIRUFHD)[ 9V$S9F E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2SWLPL]DWLRQSURFHGXUHIRUFXWWLQJFRQGLWLRQVIRUFXWWLQJIRUFHFRPSRQHQWV
7KHRSWLPDOVHOHFWLRQRIFXWWLQJFRQGLWLRQVOHDGVWRWKHGHFUHDVHLQ WDQJHQWLDODQGUDGLDOFXWWLQJIRUFHVZKLFKFDQ
DYRLG WKH PDFKLQH WRRO YLEUDWLRQ DQG FXWWHU UXQRXW ,Q WKLV ZRUN RSWLPDO YDOXHV RI FXWWLQJ SDUDPHWHUV DUH
REWDLQHG E\ JHQHWLF DOJRULWKP *$ )RU WKLV PLQLPL]DWLRQ RI FXWWLQJ IRUFH FRPSRQHQWV SUREOHP PXVW EH
IRUPXODWHG7KHUHVSRQVHVXUIDFHPRGHORIWKHFXWWLQJIRUFHFRPSRQHQWV(TVDQGGHYHORSHGLQVHFWLRQ
DUHXVHGDV ILWQHVV IXQFWLRQ WRPLQLPL]H WKHFXWWLQJ IRUFH FRPSRQHQWV7KHPDFKLQLQJSDUDPHWHUVDUH IHHGSHU
WRRWKI]FXWWLQJVSHHG9&D[LDODQGUDGLDOGHSWKRIFXW$3 	$H
7KHRSWLPL]DWLRQSUREOHPFDQEHH[SUHVVHGDV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7KH*$ LV D VWRFKDVWLF JOREDO VHDUFK PHWKRG WKDW PLPLFV WKH PHWDSKRU RI QDWXUDO ELRORJLFDO HYROXWLRQ ,W
GLIIHUV VXEVWDQWLDOO\ IURPPRUH WUDGLWLRQDO VHDUFK DQGRSWLPL]DWLRQPHWKRGV LQ WHUPVRI VHDUFK DSRSXODWLRQRI
SRLQWVWUDQVLWLRQUXOHV*$VZRUNRQHQFRGLQJRIWKHSDUDPHWHUVDQGXVHSUREDELOLVWLFWUDQVLWLRQUXOHDQGLWGRHV
QRW UHTXLUH GHULYDWLYH LQIRUPDWLRQ DQG DQ\ RWKHU DX[LOLDU\ NQRZOHGJH 2QO\ WKH REMHFWLYH IXQFWLRQ DQG
FRUUHVSRQGLQJILWQHVVOHYHOV LQIOXHQFHWKHGLUHFWLRQRIVHDUFKDQGLWVHDUFKDSRSXODWLRQRISRLQWVLQSDUDOOHOQRWD
VLQJOHSRLQW*$VRSHUDWHRQDSRSXODWLRQRISRWHQWLDOVROXWLRQVDSSO\LQJWKHSULQFLSDORIVXUYLYDORIWKHILWWHVWWR
)LJ6XUIDFHSORW RIUDGLDOFXWWLQJIRUFHD)\ 9V$S$F E)\ 9VI] $S DQGF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IUDFWLRQDQGPXWDWLRQUDWHLV7KHXSSHUDQGORZHUERXQGRIWKHSDUDPHWHUVDUH>@DQG>   @
UHVSHFWLYHO\7KHRSWLPL]DWLRQSURFHVVLVUHSHDWHGWLPHVDQGWKHEHVWUHVXOW LVVHOHFWHGIURPWKHUXQ7KH
ILWQHVV YDOXHV RI WDQJHQWLDO DQG UDGLDO FXWWLQJ IRUFHV DUH VKRZQ LQ WKH )LJ  D DQG E UHVSHFWLYHO\ 7KH
PLQLPXPWDQJHQWLDODQGUDGLDOIRUFHFRPSRQHQWLV1DQG 1UHVSHFWLYHO\DIWHUWKHWK JHQHUDWLRQ
7KH RSWLPXPYDOXHVRIWKHFXWWLQJFRQGLWLRQVDUHVKRZQLQWKH7DEOH&RQIRUPDWLRQ WHVWZDVSHUIRUPHGZLWK
WKHRSWLPXPFXWWLQJFRQGLWLRQVDQG WKH UHVXOWVDUH OLVWHG LQ WKH7DEOH7KHSUHGLFWHGDQG WKHPHDVXUHG IRUFH
FRPSRQHQWVLQWDQJHQWLDODQGUDGLDOGLUHFWLRQDUHLQZHOODJUHHPHQW
7DEOH7KHRSWLPXPYDOXHVRIFXWWLQJFRQGLWLRQVREWDLQHGIURP*$DQGFRQIRUPDWLRQWHVWUHVXOW
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5DGLDOIRUFH
1
      
&RQFOXVLRQ
$VHFRQGRUGHU UHVSRQVHVXUIDFHPRGHOZDVGHYHORSHGIRUSUHGLFWLQJ WKHFXWWLQJ IRUFHVDQG WKH WRROPDWHULDOZDV
$O75RWDU\FHQWUDOFRPSRVLWHGHVLJQZDVXVHGIRUGHYHORSLQJWKH56PRGHODQGWKHDFFXUDF\RIWKHPRGHO
ZDV YHULILHGZLWK WKH H[SHULPHQWDO PHDVXUHPHQW 7KH GHYHORSHGPRGHO ZDV DGHTXDWH DQG WKH ODFN RI ILW IRU WKH
PRGHOZDVLQVLJQLILFDQWZLWKLQWKHRIFRQILGHQFHLQWHUYDO,WZDVIRXQGWKDWWKHD[LDOGHSWKRIFXWLVDGRPLQDQW
SDUDPHWHUVWKDWDIIHFWWKHWDQJHQWLDODQGUDGLDOFXWWLQJIRUFHV DQGUDGLDOGHSWKRIFXWKDVPRUHLQIOXHQFHRQD[LDODQG
UDGLDOFXWWLQJ IRUFHVDVFRPSDUHG WR IHHGSHU WRRWK7KHTXDGUDWLFPRGHOZDV ILWWHG IRUDOO WKH WKUHHFXWWLQJ IRUFH
FRPSRQHQWVDQGSURYLGHDFFXUDWHO\SUHGLFWHGYDOXHVRIFXWWLQJIRUFHFRPSRQHQWVFORVH WR WKHH[SHULPHQWDOYDOXH
7KH IRUFH HTXDWLRQV REWDLQHG IURP WKH 56PRGHO ZDV FRXSOHG ZLWK JHQHWLF DOJRULWKP DQG WKH RSWLPL]DWLRQ ZDV
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